Pharmacological characterization of the glutamate receptor in cultured astrocytes.
Cultured astrocytes from neonatal rat cerebral hemispheres are depolarized by the excitatory neurotransmitter glutamate. In this study we have used selective agonists of different neuronal glutamate receptor subtypes, namely, the N-methyl-D-aspartate (NMDA), kainate, and quisqualate type, to characterize pharmacologically the glutamate receptor in astrocytes. The agonists of the neuronal quisqualate receptor, alpha-amino-3-hydroxy-5-methyl-4-isoxazole-4-propionic acid (AMPA) and quisqualate, depolarized the membrane. Kainate, an agonist of the neuronal kainate receptor, depolarized astrocytes more effectively than quisqualate. Combined application of kainate and quisqualate depolarized astrocytes to a level which was intermediate to that evoked by quisqualate and kainate individually. Agonists activating the neuronal NMDA receptor, namely NMDA and quinolinate, were ineffective. Application of NMDA did not alter the membrane potential even in combination with glycine or in Mg2+-free solution, conditions under which neuronal NMDA receptor activation is facilitated. The nonselective agonists L-cysteate, L-homocysteate, and beta-N-oxalylamino-L-alanine (BOAA) mimicked the effect of glutamate. Dihydrokainate, a blocker of glutamate uptake, did not, and several antagonists of neuronal glutamate receptors only slightly affect the glutamate response. These findings suggest that astrocytes express one type of glutamate receptor which is activated by both kainate and quisqualate, lending further support to the notion that cultured astrocytes express excitatory amino acid receptors which have some pharmacological similarities to their neuronal counterparts.